Introduction
The economic environment for elderly Canadians has changed remarkably over the last 35 years. A 70 year old couple in 1971 would receive public benefits consisting of an Old Age Security pension, and possibly a small Guaranteed Income Supplement cheque.
In addition, there may have been some benefits from an employer-provided pension, typically from the husband's job. In 2006, a similar 70 year old couple would draw from more sources including the Canada/Quebec Pension Plan, an expanded Guaranteed Income Supplement, Registered Retirement Savings Plans, and moreover would be more likely to have retirement benefits from the wife's employment. In short, the income received by the elderly has changed dramatically both in levels and in composition over the space of one generation. 1 An important result of expanded retirement income for the elderly has been a sharp reduction in elderly income poverty. This reduction has been documented and discussed by previous authors including Myles (2000) and Osberg (2001) , and surveyed by Baker and Gunderson (2006) . In international comparisons such as Hauser (1999) and Smeeding and Sandström (2005) , the Canadian experience compares well to other developed countries. Less previous research has focused on consumption-based measures of poverty, but Pendakur's (2001) study of consumption poverty does break out some numbers specifically for the elderly, and Crossley and Pendakur (2006) show cohort patterns of consumption poverty and inequality. 1 The incomes of the elderly in Canada have been well-documented in work by Baldwin and Laliberte (1999) , Myles (2000) , Baker and Benjamin (2006) , and for younger retired women by Marshall (2000) . Milligan (2005) documents the trends in pension holdings by age group in Canada from 1977 to 1999. See Baker and Gunderson (2005) for a comprehensive survey.
In this paper, I build on previous work in several ways. First, I extend and update the previous research on income poverty among the elderly in a purely temporal sense by including the most recent years of data available, and stretching back as far as the microdata allow. Second, I supplement the normal Statistics Canada indicators of low income with a special measure of poverty that compares the wellbeing of the elderly to the working age population. Third, I calculate consumption poverty measures and contrast the time-pattern with what is observed for income. Finally, I examine the age structure of poverty among the elderly and near-elderly, and its evolution through time.
I begin by describing the methods used in the analysis, followed by a detailed account of the data sources and how I prepare them. The paper then proceeds to a graphical analysis of income poverty measures, followed by a parallel analysis of consumption poverty measures. I conclude with a summary of the results and a discussion of the limitations and possibilities for future work.
Methods
The intensity of the debate over the measurement of poverty reflects its importance.
2 At a conceptual level, there are arguments about absolute versus relative measures of poverty. Briefly, measures of absolute poverty compare outcomes to a fixed standard that might reflect basic needs, while relative standards compare outcomes to others in the society. There are also disputes over the choice of income versus consumption; whether the opportunity set (income) or the actual outcome (consumption) should be measured. It is clear, however, that different aspects of poverty are revealed from different measures.
For that reason, I implement multiple measures of poverty in this paper; no attempt at defining 'the' poverty measure is made. Instead, the goal is to be transparent and consistent about the construction of the measures used. While the definitions used in the paper are necessarily subjective, I refer to them throughout as 'poverty' measures. The LIM is calculated by finding the median adjusted family income in Canada, and setting the line at 50% of this median. In this way, it is a purely relative measure. The economic unit is the economic family, so economic family income is the primary input.
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The adjustment made to economic family income is for family size. Statistics Canada uses a particular equivalence scale, with the first adult getting a weight of 1.0, additional adults 0.4 each, and children age 15 and under at 0.4 for the first and 0.3 for any additional. LIMs are available for different measures of income, but in this paper I use the after-tax LIM.
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The second Statistics Canada measure is the Low Income Cutoff (LICO), which also sets a line defined by a percentage of average family income. However, for the LICO the percentage is calculated as the average share of family income spent on food, clothing, and shelter, plus an additional 20 percent. By comparing a particular consumption basket (food, clothing and shelter) with average income, the LICO is a measure that mixes relative and absolute notions of poverty. Using the 1992 base year (after-tax), the percentage is 43% + 20% = 63%. It is calculated separately for five different community sizes and seven family sizes, on both a before-and an after-tax basis. Several different base years have been used to estimate the food shelter and clothing percentage. In this paper, I use the 1969, 1978, 1986 , and 1992 base years. To move from a base year to other years of interest, the lines are calculated by adjusting for the all-items consumer price index.
A third measure from Statistics Canada is the more-recently developed Market Basket Measure (MBM). 7 The MBM sets a cutoff at the cost of a fixed basket of goods in the base year for a family of two adults and two children. This sets the MBM firmly in the realm of absolute measures of poverty. The prices are collected separately for different community sizes for each province and applied to the fixed basket of goods, resulting in 6 Before-tax and market income LIMs are also available. 7 See Michaud, Cotton, and Bishop (2004) for details on the construction of the MBM.
cutoffs that are geographically more precise than the LICO. The prices are then updated annually. I do not use the MBM in this paper for two reasons. First, the income concept used for the MBM is unique and difficult to apply to previous years of data, making long series hard to construct. Second, the basket of goods is not developed with an elderly family in mind, diminishing its relevance to the case of the elderly.
Finally, I add another measure of poverty not calculated by Statistics Canada, which I call the Elderly Relative Poverty Measure (ERPM). 8 For this measure, the wellbeing of the elderly population age 65 and older is compared to a benchmark generated from the working age population. To be specific, I form the line by taking 50 percent of the median among the working age population. This measure has two advantages. First, if one is concerned with the welfare of the elderly as a group, then they ought to be compared to a benchmark that does not contain them. Otherwise, changes in the distribution of wellbeing among the elderly may be confused with shifts in the overall wellbeing of the elderly. Using the current working population as this benchmark seems a natural choice. The second advantage is that this measure can be implemented for any desired indicator of wellbeing. In particular for my work in this paper, I can use this same measure for both income and consumption.
The potential downsides of this measure are the arbitrariness of using 50 percent and the strictly relative nature of its poverty comparison. To account for the arbitrariness, I show 8 A similar measure is used in Baker, Gruber, and Milligan (2005) . The idea to compare the elderly to a measure defined on the non-elderly population comes from the organizers of the NBER International Social Security project, Jonathan Gruber and David Wise. Hauser (1999) also compares elderly to non-elderly households in his cross-country analysis.
the sensitivity to other percent cutoffs. To provide perspective on the purely relative nature of the ERPM, I try throughout to identify whether it is movements in the outcomes of workers or the elderly that are driving any shifts in the ERPM.
Several more sophisticated refinements to this methodology could be contemplated. For example, measures of poverty depth or intensity can inform how far beneath the poverty line families fall. Equivalence scales could be estimated rather than imposed. Prices could be adjusted for regional differences rather than using national CPI. Breakdowns by gender, immigrant status, or region could also reveal interesting patterns. These refinements would likely prove informative in many cases, but in the interest of space and focus, I leave them to be pursued in future work.
Data
The The SCF and the SLID are based on the sampling frame of the Labour Force Survey.
This excludes residents of the territories, in institutions, military bases, or Indian reserves.
With the provided weights, resulting statistics should be nationally representative of that population. 10 A difference is that the SLID is designed as a longitudinal data set, with cross-sections pulled out of the longitudinal data each year. The FAMEX and SHS files are also based on the Labour Force Survey sampling frame, but further restrictions are made in some years to include only residents of certain large cities. Specifically, in 1974 Specifically, in , 1984 Specifically, in , and 1990 only the large urban centres are represented in the sample. The other years of the FAMEX and all of the SHS years sample the complete set of 10 provinces. I leave the restricted FAMEX years in the analysis, but inferences about trends from those years should be treated with appropriate caution.
Another difference across years of the consumption data is the unit of analysis. The unit of analysis pre-1992 in the FAMEX is the 'spending unit', whereas from 1992 on it is the household. 11 One way to ensure better comparability through time is to restrict the sample to households comprising exactly one economic family, as in Pendakur (2001). I do not take this approach in my core analysis because it is possible that poorer households are more likely to contain multiple economic families, so excluding them 10 If poor elderly are more likely to be resident in institutions, then the Labour Force Survey sampling frame may undercount poverty relative to the full national population. 11 The spending unit definition includes individuals living together who pool their income. There is no requirement for blood relationships among the individuals, setting the definition slightly apart from the economic family.
may undercount poverty. It is important, therefore, to note that some small differences persist before and after 1992 in the composition of the sample.
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For all years of each survey, I remove observations that have masked data, where province is unknown, or there is negative income. This results in relatively little shrinkage.
The key variable in the income surveys is after-tax income. Ideally, the measure should contain all income that is available for a family before consumption and savings decisions are made; represent their actual budget constraint. It could also in theory include imputed values for flows from durables such as housing. In practice, defining gross income, and what part of gross income is spent by choice can be contentious. In determining gross income, the treatment of assets and income derived from assets is a difficult issue. Should withdrawals from Registered Retirement Pension Plans be included, or are these no more than a shift of assets from one envelope to another? For determining after-tax income, do payroll taxes represent a tax or the purchase of insurance from a provider that happens to be the government? Opinions differ on these matters.
In this paper, I simply use the Statistics Canada definition of after-tax income. The important aspects of this gross definition are the exclusion of capital gains income and withdrawals from RRSPs. For the after-tax income definition, only income taxes are included as 'tax', meaning that payroll taxes are therefore included in after-tax income.
In the consumption surveys, the goal is to measure each family's consumption during the year of the survey. Creating an annual flow of consumption is made difficult by issues such as the purchase of consumer durables and accounting for the flows from durables purchased previously. The treatment of housing is particularly important for the elderly, since the great majority of the elderly own their own home outright, meaning that they expend very little for housing yet may receive substantial consumption flows. This stands in contrast to working age families who are much more likely to pay for housing at a rate closer to the consumption flow.
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For the purposes of this paper, I use three different measures of consumption. The first measure includes a narrow definition of consumption that includes only non-durables. I take the definition from Crossley and Pendakur (2006) . 14 The second definition takes the non-durables and adds an imputed amount for housing consumption flows. Again, I use an imputation method similar to Crossley and Pendakur (2006) . 15 Finally, I use the value for current consumption reported in the survey. This measure is calculated as total expenditure less personal taxes, personal insurance payments, and gifts and contributions.
It therefore includes expenditures on capital goods, durables, and expenditure on housing (rent or mortgage payment). By moving from a narrow to a broad definition of consumption, the sensitivity of the conclusions to the definition of consumption will be clear.
Still, different definitions of consumption can be conceived. For example, consumption of public services could be included. Items such as publicly provided health insurance might increase the consumption levels of low consumption families, if it were included.
Going further, one might impute values for consumption of public services such as roads, police, or environmental protection. I do not attempt to impute any of these services because of the difficulty of measuring them. It is important, therefore, to note that inclusion of these services could have a large impact on the measured level of consumption poverty.
I define elderly families as those headed by someone age 65 or older. 16 A challenge arising in categorizing the age of families relates to top-coding and age grouping. In all cases, we can observe whether the age is greater or less than age 65, so categorizing families as elderly is not problematic. The problems come when examining the poverty measures by individual age. Because top-coded age groups contain individuals of many ages, I simply remove observations with the top-coded age for the age analysis -but they are left in for the annual elderly poverty analysis. For the SHS from 2002 onward, fiveyear age groups are reported rather than individual ages. For these years, I create an observation for each age within the age group, effectively quintupling the size of the sample. The resulting graphs by age resemble step function for the SHS in these years, as 16 For the SLID, the major income earner is used, since household head is not reported. For the consumption surveys, the 'reference person' is used in place of the head when head is not available. In almost all cases, the person I designate as the head or head equivalent is the oldest person.
all ages within each 5 year range are identical. This construction allows me to pool together and compare the post-2002 SHS with other years and surveys.
For constructing equivalence scales, the age of children is required in order to properly classify them as being children or adults. In practice, the reporting of children's ages varies across the surveys. For most years, it is possible to construct the number of children aged 0 to 15, which is the age cutoff for the Statistics Canada equivalence scale.
For other years, I impute ages to children and select those with imputed ages 0 to 15.
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Another issue for the formation of equivalence scales is inconsistent reporting of community size, which is a necessary input for the LICO measurement. In the SCF, the available community size measure does not line up exactly with the categories for the LICO for some years of the survey. 18 I fix this by assigning the families to the larger community size category, which may tend to overstate the poverty measure for those years.
Given the available data, I generate three sets of poverty measures. The first set comprises the poverty indicators directly available and reported in the income surveys. 
Results
I present the results graphically. I begin with the income measures and then proceed to the consumption measures. For both income and consumption, the analysis follows the evolution through time, then turns to some cross-sectional extracts of the patterns by age.
In 
Income results
To analyze income poverty, I begin with some annual graphs of the levels of income and suggesting that higher incomes among the better-off are driving these relative measures higher, rather than absolute drops at the low end of the distribution. This is confirmed by looking at the LICO -there has been no increase since the mid 1990s using this more absolute measure.
Whether the LIM and ERPM poverty increase is caused by increasing incomes among well-off elderly or a shift in relative wellbeing between the working age and the elderly is not clear from the LIM, however. This creates an opportunity for the ERPM to provide clarity. The ERPM increases by 76 percent, from 0.071 to 0.124 over the same time period. This suggests that some of the increase in the LIM has been driven by increases in income among the higher-income elderly and some by increases in income among the working age population.
In the next two figures, I investigate the sensitivity of both the levels and the time trends of the ERPM to two different decisions made in the calculations. First, I look at using cutoffs different than 50 percent of the median. Figure The equivalence scale choice is particularly important for the ERPM, since the elderly typically live in smaller families than those of working age. I try two alternative equivalence scales. First, the OECD equivalence scale assigns 0.7 for extra adults and 0.5 for each child. 22 Effectively, the bigger numbers in the OECD scale compared to the Statistics Canada scale decreases the adjusted income of working age households relative to elderly households. In Figure 8 it can be seen that this results in a lower poverty line as the elderly look relatively better off. However, the time trend is very similar. The other scale I try discounts the income of working families yet more, by using a per capita equivalence scale which scores extra adults or children at 1.0. This adjustment mutes the time trend still further, but poverty still declines substantially over this time period. 22 The OECD method categorizes children as age 0 to 16, but I use a 0 to 15 age range.
The final two income graphs investigate the age structure of poverty by graphing the ERPM against age for different years. I group several years together in order to generate sufficient data in each age cell to lower sampling variability. The first graph in Figure 9 shows data from the SCF in three different year ranges. Between 1975 and 1979, poverty as measured by the SCF is quite flat for ages less than 60. Starting at just before 60, however, the poverty rate increases tremendously, reaching 20 percent at age 60, 30 percent at 65, and 45 percent by age 74. In this time period, the elderly were far and away the age group suffering the highest ERPM rates.
For the time periods 1980-1984 and 1985-1989 , however, a striking new pattern emerges.
The ERPM rate at lower ages continues as in 1975-1979 until hitting age 66 when it drops considerably. For 1985-1989, the drop is more than half. 
Consumption results
In order to gain a different view of the poverty of the elderly, I turn to some measures of consumption poverty. I use the same ERPM procedure as I used for income poverty, with the Statistics Canada equivalence scales used to adjust consumption and the line set at 50 percent of the working family median value. For consumption, I make use of the three measures described earlier -non-durables with imputed housing, non-durables without imputed housing, and current expenditure.
The first graph shows the levels of consumption, using percentiles of the non-durables plus housing measure among the elderly. From 1969 to 2004, the lines in Figure 11 are remarkably flat. The level of consumption at the 90 th percentile for the elderly is comparable to the median among working age families. For income in Figure 1 , the elderly 90 th percentile is well ahead of the working-age median. Taken together with the consumption measure this suggests that the 90 th percentile elderly consume less of their income (and so save more) than do working age median families.
As with income, I next graph an index of the consumption for each chosen percentile with the first year set to 100. In Figure 12 there is a sharp increase from the 1969 to the 1974 FAMEX, with larger increases for the less well off elderly. However, unlike income in Figure 2 , there is no growth after 1974 -and the working age families at the median drop after 1974. This graph indicates that the income gains observed in Figure 2 post-1974 had no measurable impact on the non-durable consumption of the families in the surveys.
In Figure 13 , the ERPM cutoffs for the three consumption measures are plotted. The data points for non-durables with housing are much lower than the other two consumption measures. This results from the importance of the housing imputation. For the elderly, housing outlays are low since many have paid off their mortgages (Chawla and Wannell 2004) . On the other hand, working-age families still have substantial mortgage payments. This results in a very large sensitivity in the level of consumption poverty among the elderly, depending on how one treats housing.
In the final set of graphs I turn to the analysis of poverty rates by age. Because the FAMEX surveys are not annual, the smaller sample sizes at each age result in greater variability. However, the patterns come through quite clearly. In Figure 15 , the poverty rates in all three year ranges graphed are very similar and roughly constant through time.
Importantly, there is no spike at ages 55 to 65 as was the case for income poverty in
Figures 9 and 10. In Figure 16 the greater sample sizes available for the SHS mute the sampling variability, but lead to similar patterns. There is no spike before age 65. Figures   17 and 18 show the sensitivity of these inferences to the other measures of consumption.
As those over 60 are increasingly likely to have low or no mortgage payments, consumption without a housing imputation increases after about age 60. However, there is no spike before age 65 similar to what appears in the income poverty graphs.
The consumption poverty analysis produces three major findings. First, the time-trend in consumption poverty measures is sharply down over the last 35 years, similar to income.
Second, the level of consumption poverty among the elderly is very sensitive to the treatment of housing flows -when these flows are imputed poverty rates are quite low, but they are high when no imputation is made. Finally, there is no spike in consumption poverty that resonates with the pattern observed immediately before and after age 65 for income poverty measures.
Discussion
In this paper, I have assembled data on head-count poverty rates for income and consumption among the elderly using all currently available microdata; a period The most striking finding may be the sharp spike in income poverty at ages leading up to 65. This pattern is not evident in any way in the consumption poverty data. This presents somewhat of a mystery I hope to resolve in future work. Some possible explanations include differences in survey methodology across the income and consumption surveys, consumption maintenance through transfers from family or charity, or consumption maintenance through drawing down assets. ERPM 1975 −1979 ERPM 1980 −1984 ERPM 1985 −1989 
